Purpose: Medical professionalism is a fundamental competency for all physicians and continuous development of professionalism during residency training is crucial. The purpose of this study was to develop an instrument assessing residents' attitudes toward unprofessional behaviors. Methods: A questionnaire survey was conducted in cooperation with the Korea Resident Association from May to July 2013. A total of 317 residents from seven university-affiliated hospitals in South Korea participated in the survey. Results: In the exploratory factor analysis, seven factors were extracted from the data; factor loadings of the 44 items ranged between 0.40 and 0.89. Through iterative discussion, three items below 0.45 were deleted and one additional item was removed due to its irrelevance. Twelve items included in Factor 1 were divided into two different categories. A final version of the questionnaire containing 40 items in eight categories was assessed using confirmatory factor analysis. It was deemed to have a good fit; the root mean square error of approximation and comparative fit index were 0.07 and 0.9, respectively. The reliability (Cronbach's α) of the inventory was 0.97.
Introduction
During the last two decades, attention on medical professionalism has increased as a fundamental competence of physicians [1] . In Western countries, various studies have been conducted to understand medical professionalism and embed it in the education field. As a result of previous studies, a concrete concept of medical professionalism has been drawn up, and essential values, principles, and codes of conduct for doctors have been established [2, 3, 4] . In addition, other previous studies have established a framework and standards for assessing medical professionalism [2, 5] , which have been employed in evaluating the effects of professionalism education [3, 4] . Most medical educators now agree with the importance of evaluating medical professionalism since it induces physicians or students to compensate for their professional defects [5, 6] .
To evaluate professionalism, the process of identifying unprofessional behavior is necessary as a basic step [7] .
Behavioral assessments are proxy measures, resting on the assumption that observed behaviors are reflective of underlying dimensions [3] . Therefore, earlier studies on medical professionalism have focused on the assessment of unprofessional behavior [8] . In particular, many previous studies have paid attention to the professional lapses of residents due to the concern that unprofessional behaviors during training may lead to unprofessional behavior later on when in unsupervised practice [9, 10] .
Evidence for this assumption has come from several studies, which have demonstrated that physicians who have been disciplined for unprofessional behavior during their practice were more likely to have records of irresponsible or unprofessional behavior during medical school years or residency training [9] . Although some current studies have begun to adopt direct evaluation of professional behavior, the assessment of unprofessional behavior is more widely used in the medical education field as the definition of professionalism remains incomplete [8] . However, studies for assessing neither unprofessional behavior, nor direct evaluation of professional behavior have not been widely conducted in Asian cultures.
The residency is a critical period in the formation of professional identity and development of professionalism, and is accompanied by the struggle to operationalize the learning of professional behaviors. Knowing more about residents' perceptions of unprofessional behaviors and the prevalence of lapses in professionalism would enhance definitions and facilitate support for the development of professionalism skills and behaviors at the graduate level [9, 11] . A valid and reliable instrument to assess unprofessional behaviors can help us to identify program needs and training gaps at both individual and environmental levels.
As a set of values, medical professionalism is inevitably influenced by a certain culture in which it is practiced. Some studies have drawn attention to cultural differences in the conceptualization of medical professionalism in response to varied societal needs [12, 13] . An individual's attitude towards unprofessional behavior reflects the context of their cultural and social background. Therefore, we need professionalism assessment tools which can embrace both specific cultural backgrounds of medical practices and core common factors of medical professionalism regardless of difference in culture.
In this study, the authors aimed to develop an inventory assessing residents' attitudes towards unprofessional behaviors which reflects medical professionalism in our own unique medical contexts and cultural backgrounds.
Subjects and methods
An inventory assessing residents' attitudes toward unprofessional conduct was developed in three steps: questionnaire construction, questionnaire survey, and psychometric analysis of the inventory (Fig. 1 ).
Development of operational definition of medical professionalism
As the first step in constructing survey items, an operational definition of medical professionalism was [5, 14, 15, 16] to establish a professionalism framework were thoroughly reviewed by the authors.
After extracting the core components of medical professionalism from the previous literature, the authors selected those concepts that were repeatedly mentioned and created an operational definition of medical professionalism with the follow domains: (1) clinical competence [5, 14, 15] ; (2) commitment to ongoing professional development [5, 14] ; (3) adherence to ethical standards [14, 15, 16] ; (4) promotion of the public good [14, 15] ; (5) adherence to core human values such as integrity, honesty, altruism, humility, respect for diversity, and transparency with respect to potential conflicts of interest [5, 14, 15] ; (6) taking responsibility for their own health and well-being and that of their colleagues [14] ; (7) physician-led regulation [5, 15] ; (8) understanding that physicians are accountable to those served, to society, to their profession, and to themselves [5, 14, 15] ; (9) establishing cooperative relations with colleagues and other healthcare professions [5] . We searched previous studies on unprofessional behavior by physicians using the keywords "misconduct," "unethical behavior," and "unprofessionalism." Through content analysis of the articles [7, 8, 9, 10] , the common descriptors of unprofessional and unethical behaviors during residency training were extracted. To reflect our unique medical culture and actual training environment in the questionnaire items, the types of resident misconduct identified by the authors of previous studies [17] were incorporated into the items. Finally, we selected 39 unprofessional behaviors considered to reflect the au- As a result, a 44-item questionnaire was developed.
The development of a draft questionnaire

Modification of questionnaire items by content validity assessment
Survey
A survey using the 44-item questionnaire was con- Residents who agreed to participate in the study were asked to respond to the questionnaire. The data were collected anonymously, and no personal identifiers were used. A total of 317 residents completed the questionnaire.
The assessment of construct validity and reliability
We examined the construct validity of the questionnaire by factor analysis. Since prior knowledge of residents' attitudes toward unprofessional conduct is lacking, we extracted factors by exploratory factor analysis and then verified the structure of variables by confirmatory factor analysis. A principal component and varimax rotation was used for the exploratory factor analysis.
In the confirmatory factor analysis of this study, two goodness-of-fit indices were used to evaluate the structural equation model. The first index was the root mean square error of approximation (RMSEA), which is an absolute fit measure that takes into account both structural error and parsimony, and which is not affected by sample size. The second was a comparative fit index (CFI), which is based on an assumption that is more realistic and that is also not affected by sample size.
The coefficient of internal consistency reliability was had factor loadings of less than 0.45: (1) "forcing junior residents or students to attend classes as their substitutes, for master's or doctoral degree programs"; (2) "absence from work without prior notice to clinical team"; and (3)
"insisting on doctors' opinions regardless of patients'/ caregivers' preferences." Among the three items, we deleted "substitute attendance" from the questionnaire because we regarded it as a situation that was specific to the authors' institution, which requires mandatory attendance for some graduate courses. The second and third items were also removed because the authors could not reach an agreement regarding whether those behaviors were widely tolerated or only allowed in specific situations. One additional item (Item 6 in Table   1 ), "drinking that leads to residents having trouble working on the following day," was removed from the inventory. Although its factor loading value was above 0.45, this item was not relevant to other items that were categorized within the same factor, that is, "misconduct lacking in respect for medical colleagues." As a result, a 40-item questionnaire under seven categories was constructed.
Confirmatory factor analysis
Following the iterative and intensive discussion of the questionnaire, we decided that it was preferable to divide the 12 items in Factor 1 into two categories according to their content relevance: professionalism lapse related to medical practice (Category 1) and behaviors in contravention to patient respect and confidentiality (Category 7). As a result, we re-categorized the 40 items into eight factors (Table 2 ) and named them as follows:
(1) dishonesty and unsafe practice in patient care, (2) conflicts of interest, (3) misconduct in research and publication, (4) irresponsible conduct while on duty, (5) physician impairment, (6) lack of respect for colleagues, (7) disrespectful to patients and breaching confidentiality, and (8) 38. Including a colleague who did not contribute to the paper as an author 39. Including a colleague who did not contribute to the paper as an author, due to pressure from others 40. Requesting one's own inclusion as an author despite not contributing to the paper a) 4-Point Likert scale from 1 (absolutely cannot be done), 2 (cannot be done), 3 (can be done depending on circumstances,), to 4 (usually can be done).
categories (Fig. 2) . As a result of the analysis, the χ 2 was significant (p<0.01), and the RMSEA and CFI were 0.07 and 0.9, respectively, representing good fit for the instrument. Item numbers are exactly same with those of the Table 2 . The detailed information of each item is shown in Table 2 .
Assessment of reliability
The Cronbach's α for the questionnaire was 0.97, and it ranged from 0.75 to 0.97 for each category. The reliability coefficients of all the items and each category are shown in Table 3 .
Discussion
We developed an inventory assessing residents' attitudes toward unprofessional conduct based on the assumption that residents' perceptions of unethical behaviors or misconduct may reflect their level of standards of professionalism. The 40-item inventory was developed and validated using exploratory and confirmatory factor analysis. Because we could not find any validated tools assessing residents' professionalism in our culture, we identified latent variables through exploratory factor analysis and categorized them into eight factors. We then constructed the structural model and verified it using confirmatory factor analysis. As a result, the fit indices of the model were acceptable, as was the reliability of the entire questionnaire and its factors. In a previous study, a resident group with a low level of professionalism was reported to have a high risk of disciplinary action [8] . Therefore, previous studies have suggested the importance of residents' professionalism and methods for its enhancement [9, 10, 11, 18] .
This study is distinct from previous studies in a number of ways. First, our instrument includes more comprehensive domains of behavior that may occur in the actual training environment. Most previous papers investigated unprofessional behaviors in specific circumstances [10, 18, 19] or domains, such as alcohol and other substance abuse [20] . However, our inventory encompassed a wide range of types of resident misconduct, including patient care, respect for patients and colleagues, responsibility for work, physician impairment, and research and publication. [12, 13] . In this study, the authors regarded Korea as one of the cultures rooted in Confucianism, in which relationalism is more pronounced. This is a distinctive feature of Korean culture.
As such, we would like to raise these authorship issues for educational purposes.
We expected that the mere action of completing this questionnaire would provide residents with an opportunity for self-reflection on the unprofessional behaviors described in the inventory. Furthermore, we expect that this tool may help to identify the level of residents' personal standards for professionalism, and the areas to which medical educators should pay attention in order to improve residents' attitudes toward professionalism. Our inventory can be used to enhance residents' abilities in assessing and reflecting upon their professionalism.
Our study has several limitations. First, we developed the questionnaire items based on real-life practice situations faced by residents; however, it was impossible to cover all aspects of practice. Second, sample size may be not adequate for generalization; we will conduct the survey about more cases. Finally, although we did our best to define and identify unprofessional or undesirable behaviors, establishing a clear definition of unprofessional behaviors was challenging. Furthermore, we must recognize that the trend of educational research on medical professionalism is moving from the evaluation of unprofessional behavior to that of professional behavior [8] . Although this study has several limitations, the authors conclude that our inventory was a timely attempt to explore residents' attitudes and level of awareness of medical professionalism, in considering
Korean medical society where studies on medical professionalism have only just commenced. Furthermore, we hope this questionnaire instrument can increase academic interest in developing more valid and reliable tools for assessing medical professionalism.
In conclusion, the authors suggest that the inventory of this study may contribute to identifying residents' perceptions and levels of consciousness on the seriousness of each type of unprofessional behavior and to define the areas of professionalism that require educational reinforcement at both individual and institutional levels.
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